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Introduction
The Earned Income Tax Credit (EITC) began in 1975 as a small program designed to offset payroll taxes among low income working families with children. Over the subsequent four decades it has grown into one of the largest means tested Federal programs. For Tax Year 2011, the Federal government spent $63 Billion on the EITC rendering it the largest Federal cash assistance program and the second largest non-health means tested program, after the Supplemental Nutrition Assistance Program (SNAP) (IRS, 2013; CBO, 2013) . The growth of the EITC has been the result of numerous policy expansions which have both broadened the coverage of the program and dramatically increased benefit levels among recipient families.
The EITC is structured as a subsidy to work among targeted families. Households receive a benefit that equals a percentage of earnings up to a maximum credit amount. Households with earnings along a plateau range also receive this maximum credit. Higher income households gradually see their credit phase-out as earnings increase until the entire credit is phased out. This complex structure has led researchers to investigate the labor supply effects of the EITC. Most academic research on the EITC has highlighted the EITCs positive labor supply effects especially among single mothers. The EITC has served to increase work participation among targeted households without reducing the labor supply of working households. (For a summary see Hoynes and Eissa 2006) .
A smaller body of research has investigated the effects of the EITC on household consumption patterns. This research has highlighted the increase in work related expenditures among recipient households (Patel 2011); a result consistent with the program's large labor supply effects. Other research has exploited the lump-sum nature of payments to investigate changes in spending around the timing of benefit receipt (Barrow and McGranahan 2000; Goodman-Bacon and McGranahan 2008) .
Most EITC recipients have received their benefits in the form of a lump sum payment that is part of the household's tax refund. Recipients had been permitted to receive some benefit payments in the calendar year prior to tax filing via Advance EITC payments. However, due to minimal take-up of these payments, the Advance EITC was repealed and no longer available after 2010. Previous research focused on the timing of EITC receipt has found increases in spending on durables, especially cars, in response to the large lump sum transfer. We exploit the lump-sum nature of EITC payments to investigate how food spending among EITC recipients changes in the period of EITC receipt. In particular, we investigate spending patterns in those months when most EITC benefits are received.
The focus of the paper is spending on food. We are interested in both overall food spending and on its composition across food categories. According to the National Health and Nutrition Expenditure Survey (NHANES), obesity is higher among the groups targeted by the EITC than other groups. In particular, women with incomes below 130% of the poverty line have obesity rates 13 percentage points higher than women with incomes above 350% of the poverty line (Ogden et al 2010A) while lower income boys have obesity rates that are 10 percentage points higher and lower income girls have obesity rates that are 7 percentage points higher (Ogden et al 2010B) . Our analysis is informative about the link between income and food consumption patterns. We are able to ask whether there are changes in the spending patterns of EITC households during a period of the year when their income is likely to be the highest.
Because of the link between socioeconomic status and obesity, a number of policy interventions have sought to influence the food choices of low-income households. In particular, interventions have sought to decrease the relative price and increase the availability of healthy foods. A growing body of work has analyzed these interventions. One recent intervention, the Healthy Incentives Pilot (HIP), was found to increase spending on fruits and vegetables among families that received a SNAP bonus for money spent on fruits and vegetables (Bartlett et al. 2013) . Our results are consistent with this finding in that we observe that households make healthier food choices when they have more income.
In the current paper we use data from the Consumer Expenditure Diary Survey (Diary) to ask how household food expenditure pattern change in the months when EITC benefits are received. In the future, we hope to expand our analysis to include data from the NHANES and investigate food consumption. We find that households receiving EITC benefits spend more on healthy foods and protein in EITC months. We interpret these finds as telling us both how individuals spend their EITC refunds and how low income household food choices respond to an increase in income.
Background on the EITC and Benefit Timing
As noted earlier, the generosity of the EITC has evolved over time. However, its basic structure has remained unchanged with an earning subsidy, a plateau range, and a phase out range. In Figure 1 , we display a graph of the program parameters (as constructed by the Center for Budget and Policy Priorities 2013) for 2012. As is shown in the Figure, there is a small benefit for childless households and benefit schedules that increase in generosity for families with more children. In Figure 2 , we graph the (nominal) level of maximum benefits over time by family size. Through 1990, families with children faced the same schedule independent of their size. From 1991 on, families with two or more children received a higher benefit. Starting in 2009, families with three or more children received even higher benefits. A small benefit for households without children was added in 1994.
The growing generosity of the program led to growing costs. Figure 3 graphs spending on all Federal means tested programs (CBO 2013) . Tax Credits (including the EITC and the much smaller Child Tax Credit) have grown from a small portion of the safety net, to a major component of it.
Throughout its history, the EITC has been a refundable tax credit that has been part of the tax code. It has been paid out along with filers' tax refunds and has been fully refundable -credits in excess of tax liability are paid out as refunds. Through 2010, filers could receive some EITC dollars in the form of the Advance EITC, but this program was discontinued because it was characterized by high errors and minimal take up. Once the return is submitted, the IRS processes it and sends out refunds. According to the IRS, under normal processing, refunds for e-filed returns are direct deposited two Fridays after the return is filed and paper checks are mailed three Fridays after filing. Refunds from paper returns take longerapproximately six to eight weeks. In 2010, sixty-nine percent of returns were filed electronically and sixty-eight percent of refunds were direct deposited. These percentages have been increasing over time and as a result payments have been being received progressively earlier.
In Figure 4 , we display the percent of EITC refunds paid out by the IRS by month from selected years in our sample period, 1982, 1992, 2002 and 2012 Figure 5 , we display the average month of payments over the entire sample period . This demonstrates both that payments have been getting earlier and that they occur very early in the year. In Figure 6 , we compare the monthly pattern The lump sum EITC payment is large when taken in the context of the incomes of targeted households. The IRS reports that 28 million people filed EITC returns for tax year 2011 (refunds received in early 2012 (IRS 2013) . The average refundable credit was $1,983. The average ranged from $188 for families with no kids to $3,342 for families with three kids or more. These amounts represent 3% of the AGI of the average recipient household without kids of $6,763 and 14% of the average AGI of a recipient family of $24,198 with three kids or more (IRS 2013). If we assume that a household receives an amount equal to 1/12 th of its AGI in the month it receives the EITC, in that month, the income of the average household increased by 39% for the household without kids and by 163% for the households with three kids. These increases are even more dramatic in the more generous ranges of the EITC. A household with three kids earning $12,780 a year would receive an EITC of $5,751 which would increase its monthly income five-fold. The EITC program pays out a substantial sum of money to a specific group of households over a very narrow window of time.
Data
We use data from the Diary portion of the Consumer Expenditure Survey (CEX) from to investigate the expenditure response to the EITC. The unit of analysis in the CEX is the "Consumer Unit (CU)" which is conceptually similar to a "household" and we use these terms interchangeably. The data contain information on the weekly spending of household based on entries in spending diaries.
Households are asked to detail the food (and other) items they purchased independent of the means of payment. Importantly for our analysis, items purchased with Food Stamps are treated the same as items paid for in other ways. 4 We do not have data on prices and quantities separately, but only on expenditures. Each diary covers spending for one week. Households are in the sample for two consecutive weeks. The Dairy is intended to cover spending on frequently purchased items such as groceries. By comparison, the better known CEX Interview Survey focuses more on big ticket items. In keeping with this distinction, in the creation of weights for the Consumer Price Index, the Bureau of Labor Statistics uses the Diary data to measure consumption for nearly all food and beverage spending categories. The microdata contain spending information on food at home and food away from home in aggregate as well as for fairly detailed subcategories. For example, in addition to data on weekly household spending on fresh fruit, we also have separate data on spending on apples, bananas, and oranges.
The data also contain information on the socio-demographics of the household, measures of household income, and limited data on social program receipt. There are a number of questions concerning SNAP receipt, but there is no data on EITC receipt.
Following Barrow and McGranahan (2000) , we combine individuals within the CU to create tax units and impute EITC based on the earned income of the individuals in these tax units, tax unit composition and the EITC schedule. The income data in the Diary is not tax year income, but rather income in the twelve months leading up to the survey date. We assume that this income is equal to the income in the previous tax year and impute EITC based on that. There is a change in the treatment of income during out sample period. In particular, income imputation began in 2004. As a result, reasonable income values are provided for all households at this point, not just those deemed to be complete income reporters. We restrict our sample to complete income reporters prior to 2004, but include all households in later years. In Appendix A, we discuss how well our EITC imputation procedure works by comparing data from our CEX based imputation to data from the IRS.
In Table 1 , we display variable means from our sample, both for the overall population and by imputed EITC eligibility. Observations are at the Consumer Unit-by-week level, and we restrict the sample to households headed by individuals aged 18-65. In the first panel of the Table, we display means of weekly food spending. We break food into food at home and food away from home and further divide these into a series of categories. We also add three special categories at the bottom of the table that may be of interest to policy makers -sugar sweetened beverages, junk food and healthy food. The contents of these categories are displayed in Table 2 . The average consumer unit spends $130 per week --$80 of this on food consumed at home and $50 on food consumed away from home.
When we compare by imputed EITC eligibility, we note that EITC households spend less on average.
They spend a similar amount on food at home and a far lower amount on meals away from home -in particular at full service restaurants.
Panel B of Table 1 shows means of the socio-demographic variables. EITC households are larger on average, contain more children, are more likely to be less educated and female headed, and are far lower income. All of these are consistent with a program that is designed to help low income families with young children. In the sample, 15% of households are imputed to be EITC eligible. This ranges from 7 percent in the early years of the sample and increases to over 20% in the most recent years. The average EITC benefit is over $1500, or about 2.5 times average weekly income among recipients. By comparison, the average recipient is imputed to receive about $70 from state EITC programs. 
Results and Methodology
To investigate the impact of the EITC on food spending, we begin by estimating the determinants of food spending in general. We estimate:
Where it E is expenditure by CU i at time t. i X is a series of socio-demographic characteristics assumed to affect food spending, i EITC is a dummy equal to 1 if the CU is imputed to be EITC eligible, t M is a series of monthly dummies designed to capture the monthly seasonality in food consumption and prices which is assumed to be constant across years. For example, this will capture high candy spending in
Y is a series of year dummies which capture changing aggregate prices, consumer preferences and survey categorization. it ε is an error term.
The results for estimating equation 1 via OLS for seventeen different categories of food spending are presented in Table 3 . Each column in the table displays the result for a different regression. Spending on all seventeen categories is increasing in family size and income. Spending is lower for families with more children in most categories in keeping with their lower caloric needs. The exceptions to this pattern are cereal and bakery products, dairy products, sweets and junk food. We also find that spending is higher across all categories in the first interview. This is likely a sign of interview fatigue where the respondent enthusiasm wanes in the second diary week. Male headed households spend less on food at home and more on food away from home. Households imputed to be EITC eligible generally consume less across most categories even controlling for these other covariates.
Having established overall expenditure patterns, we now turn to whether these expenditure patterns change differentially among EITC households in those months when households are likely to receive their EITC. We first do this by adding to Equation 1 a series of interactions between the i EITC dummy and the month dummies. In particular, we estimate
Where λ is a vector of month-specific expenditure responses for EITC eligible households. This tells us whether the monthly spending pattern of EITC households differs from the pattern of other households.
We display coefficient estimates for the EITC dummy and the EITC month interactions in Table 4 . We omit the September interaction. As a result these effects are relative to spending among EITC households in September. In the bottom two rows of the tables, we show the average of the February and March coefficients and a test of whether these coefficients are jointly different from zero. We look at these two months, because most benefits have been received in those months according to the MTS data.
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For overall food spending (column 1), we find that food spending is relatively lower for EITC households in most months than it is in September -most of the coefficients are negative. The two largest coefficients are in February and March, but we can't reject that the February and March marginal EITC effects are equal to zero. The results differ across the different food categories. There are only five food expenditure categories for which the results in February and March are jointly different from zero.
We observe significantly higher spending on meat, poultry, fish and eggs, dairy, fresh fruit and vegetables, and healthy food. We see lower spending on processed fruit and vegetables.
There are a couple of limitations to this methodology. First, the fact that it compares spending to September may or may not be appropriate. Additionally, it only looks at February and March and treats them the same. However, in the early years of the EITC most benefits were paid out in March, while in more recent years most benefits have been paid in February. We next propose a methodology that addresses these issues. We calculate a variable share_EITC which measures the share of annual EITC benefits paid out in a given month and year. 
The coefficient χ measures whether EITC eligible households spend relatively more in months when more EITC is paid out -controlling for other covariates, the different demand of EITC households, yearly trends and monthly seasonality. The results are presented in Table 5 . The coefficient 12.64 in the second row of column one can be interpreted that if 100% of EITC benefits were paid in a given month, we would expect EITC households to spend an additional $12.64 on food in each week of that month.
We don't see negative coefficients for any of the share-EITC interactions for any of the categories and see statistically significant increases in food, food at home, meat, poultry, fish and eggs, dairy, fresh fruit and vegetables, food away from home, fast food and healthy foods. In the bottom two rows of the with a 100% share of EITC payments. To do this, we multiply the coefficient by 4.3 to translate the weekly additional spending into monthly additional spending and divide this by the average imputed benefit among those eligible. We find that about 3.5% of the average total benefit would be spent on food.
Thus far in the analysis, we have not distinguished between different types of recipient households such as those who are imputed to receive low benefit amounts and those imputed to receive larger benefits. To some degree this is by design because the imputation procedure is bound to be imprecise in the face of imperfect income data, and differences in the timing of reported income (prior 12 months) and EITC period (prior calendar year). To investigate what role benefit amount and other attributes play, we rerun the analysis for a series of population groups. We perform this analysis for a subset of the 17 food spending categories. We choose to look at total food spending, food at home, fresh fruits and vegetables, food away from home, healthy food and junk foods.
In Table 6 , we display estimates of the coefficient on the interaction between the month EITC share and the EITC dummy for different population subsets for the smaller set of spending categories.
Below each coefficient estimate we display the percentage increase in weekly spending in that food category among that population would be estimated to occur if 100% of benefits were received in a month and the additional percent of average EITC benefits among households in that subpopulation we estimate would be spent on that category of food. In the first column, we repeat the results for the full sample. In columns (2)- (4) we compare to other households that have characteristics typical of the eligible. We find smaller and insignificant increases in total food spending among EITC households when compared to other households with kids and households with a less educated head. We continue to find large increases in healthy food spending for these two groups. When we compare EITC households to other low income households, we continue to find increases in consumption across the same set of expenditure categories that we did for the full sample. Our results also hold in columns (6)- (9) when we drop those households from the analysis that we either impute to receive the small EITC for childless families or are imputed to receive a small EITC. In columns (9) and (10) we divide the sample into first and second interview households. Our results are much stronger for first interview households. We find that total food spending increases by 16% and 6% of the average benefit was spent on food.
Looking across the food subcategories we find a 21% increase in healthy food spending and an 18% increase in spending on fruits and vegetables in first interview weeks. We believe that the data provided in the first interview is more accurate. In columns (11) and (12), we divide the sample into male and female headed households. The results are broadly similar across the two household types.
Across all 12 specifications, we find increased spending on healthy foods. We find significant increases in spending on junk foods in none of the specifications.
In Table 7 , we show results dividing the households into three groups based on the year of the diary. Our year groupings are designed to capture different periods in the life of the program. The first period is 1982-1987 (tax years 1981-1986 ). We view this as part of the early low benefit period of the program. During this period, the average imputed real benefit was $600. The second period is 1988-1994 where benefits averaged $1089. We view this as the period of program expansion when the benefits were increasing dramatically during many years. The final period is 1996 and after where benefits averaged $1806. We view this as the stable high benefit period. For the early period, we see no increases in food spending. In the second period, we see large increases in spending. Total food spending is estimated to grow 16% in a month when 100% of benefits are paid. In the final period, we see modest increases in spending. We see the largest increase in spending in the middle period when benefits were growing the most rapidly, rather than in the last period when the benefits were the highest. As a robustness check, we perform the same analysis for just the first household interview and present the results in Table 8 . We see a similar pattern with the largest spending increases in the middle years. However, in this case we see increases in spending across all three time periods (although not statistically significant in the earliest period). Some of the percentage increases in this case are quite large with a 42% increase in spending on fresh produce between 1988 -1994 and increases in healthy food spending ranging from 15% to 46%.
There are two potential explanations for observing the largest increases in the middle period.
First, this period is characterized by dramatic increases in benefits. This may mean that EITC households were positively surprised when they found out their refund amount. Households may spend these surprise benefits differently from anticipated benefits. As a second explanation, in the years after 1994, the magnitude of the benefits may lead households to spend more of their money on big ticket items.
The large benefit checks may go directly to large durables rather than to food. We could partly clarify these stories if we could look at spending responses in these different time periods in the interview data where spending on large consumer durables is captured.
Conclusion
Using the Diary data from the Consumer Expenditure Survey, we have investigated whether households imputed to be EITC eligible spend more on food and make different food choices in those months when most EITC benefits are received.
We find that eligible households do spend more on food, and particularly on healthy foods in those months when most benefits are paid. These effects are stronger in the first Diary interview when data collection is likely to be more accurate (Cantor et al. 2013 ) and in the middle years of our sample.
Our results are robust across a number of subpopulations.
These findings are consistent with a growing literature that shows that low-income individuals make better food choices when they are less constrained. Low income individuals eat healthier food when it is more accessible. Recent interventions have shown that households purchase more healthy food when it is more readily available or when it is relatively cheaper. We add to this discussion by finding that they also purchase more healthy foods when they have more income. This finding also suggests that decreases in resources, as occurred recently through the reduction in SNAP benefits, may have the effect of reducing the diet quality of low income families. .183) Appendix A: Quality of EITC imputation As mentioned in the body of the paper, we impute EITC receipt based on earnings, family structure and the prior year's EITC schedule. In this Appendix, we compare variables from the results of our imputation procedure to data on EITC expenditures and receipt as published by the IRS in the Statistics of Income (SOI) Publication. Each year the IRS releases data on the number of recipient families, the amount of money spent on the program and the average credit per recipient family. We compare aggregate and average data from SOI to average and aggregate data imputed from the CEX.
We perform our analysis both for all families and for just those families where we have high quality income data. Prior to 2004, we only have high quality data for "complete income reporters" which means that the household provided data on at least one major income source. Beginning in 2004, we are able to include all households due to the advent of income imputation.
For these comparisons, we compare survey data from one year to SOI data from the prior tax year. We do this because EITC payments related to one tax year are received in the following year and our imputation procedure is based on the prior year's tax schedule.
In Figure A1 , we compare total spending on the EITC program in the CEX with total spending from the SOI. The CEX data are quite a bit below the SOI data. Prior to 2004, much of this is due to the fact that that sample of complete income reporters are the only ones for whom we can reasonable impute EITC and the survey weights are such that complete reporters do not represent the entire population. However after 2004, we still are only capturing about two-thirds of EITC spending.
In Figures A2 and A3 , we break down spending on the EITC program into the average benefit per recipient (A2) and the number of beneficiaries (A3). As shown in Figure A2 , the average imputed credit tracks the SOI data fairly closely, but always lies below it. Because a CU can contain more than one tax unit, we would expect there to be higher benefits per CU on average. The fact that the average CU has a lower benefit could arise from three different sources. First, we are assuming that take up is 100%. If households with benefits below a certain amount did not take them up, we would see lower average benefits in the survey data than in the actual data. However, this phenomenon would also lead us to expect to see a greater number of recipient households in the imputed data than in the SOI data which we do not see ( Figure A3 ) and higher total spending in the imputed data which we also do not see ( Figure A1 ). Second, if households underreported eligible children, we would expect to see lower imputed benefits per recipient household. This would only be relevant once there were different credits based on the number of children (1991-) or a credit for childless households (1994-) . Prior to those dates underreporting of children would influence eligibility, but not benefits given eligibility. Third, we could see lower average benefits if there was misreporting of income. If income was underreported in the phase in range, we would see lower imputed benefits. If income was over-reported in the phase out range we would also see lower benefits.
When we display the imputed number of beneficiaries (A3), we see that this is also lower than the number of beneficiary tax returns reported in the SOI. We would expect this prior to 2004, when we cannot impute receipt for all people in the survey, but this pattern persists after 2004 as well. There are also a number of forces that could be at work here. First, a CU can contain many tax units and more than one tax unit may receive the EITC. In Figure A6 , we display the number of tax units receiving the EITC in our data. As mentioned in the body of the paper, we break CUs into tax units in order to properly impute the EITC. This bias works in the correct direction, but is small. Second, households could be misreporting the number of children. In particular, households with children may be reporting that they don't have children so our imputation procedure mistakenly labels them as ineligible.
Households may also report that they have fewer children than they have. Households with more children receive EITC payments for a wider range of incomes. We do not think that the underreporting of children in a major issue because the total number of children in the CEX is similar to the total number in the US according to Census data. However, we may be incorrectly assigning some children to tax units within the household. In particular, we could be assigning children to tax units with no earned income or too high earned income while they belong in tax units with income within the EITC range.
However, this bias is likely to be small because most CUs only contain one tax unit. Third, tax units with income may report that they have no income and therefore appear ineligible. Underreporting of income among households with some income would make households more likely to be eligible for the EITC not less likely. To investigate the role of income underreporting further, we compare pretax income reported in the CEX to Census income data. In Figure A5 , we display household median pre-tax income by year according to the CEX and the Census. We chose to look at median income rather than mean income because the CEX income data is top coded making mean comparisons inappropriate. This graph shows some underreporting of income in the CEX.
Income underreporting can explain the patterns in Figures A2 and A3 if some CEX tax units report having no income that have some income, and among households with income some in the phase in range report having less income in the survey than they report to the IRS . Households reporting having no income would lower our measure of the number of eligible households while households reporting that they have less income in the phase in range would lower our estimate of benefits given eligibility. This seems to be the explanation most consistent with the pattern in the data. 
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